Human 3-methyladenine-DNA glycosylase: effect of sequence context on excision, association with PCNA, and stimulation by AP endonuclease.
Human 3-methyladenine-DNA glycosylase (MPG protein) is involved in the base excision repair (BER) pathway responsible mainly for the repair of small DNA base modifications. It initiates BER by recognizing DNA adducts and cleaving the glycosylic bond leaving an abasic site. Here, we explore several of the factors that could influence excision of adducts recognized by MPG, including sequence context, effect of APE1, and interaction with other proteins. To investigate sequence context, we used 13 different 25 bp oligodeoxyribonucleotides containing a unique hypoxanthine residue (Hx) and show that the steady-state specificity of Hx excision by MPG varied by 17-fold. If APE1 protein is used in the reaction for Hx removal by MPG, the steady-state kinetic parameters increase by between fivefold and 27-fold, depending on the oligodeoxyribonucleotide. Since MPG has a role in removing adducts such as 3-methyladenine that block DNA synthesis and there is a potential sequence for proliferating cell nuclear antigen (PCNA) interaction, we hypothesized that MPG protein could interact with PCNA, a protein involved in repair and replication. We demonstrate that PCNA associates with MPG using immunoprecipitation with either purified proteins or whole cell extracts. Moreover, PCNA binds to both APE1 and MPG at different sites, and loading PCNA onto a nicked, closed circular substrate with a unique Hx residue enhances MPG catalyzed excision. These data are consistent with an interaction that facilitates repair by MPG or APE1 by association with PCNA. Thus, PCNA could have a role in short-patch BER as well as in long-patch BER. Overall, the data reported here show how multiple factors contribute to the activity of MPG in cells.